Potential role of ATP-binding cassette transporters in the intestinal transport of rhein.
Rhein, a lipophilic anthraquinone, exhibits anti-inflammatory and anti-tumor activities; however, it is hepatotoxic. ATP-binding cassette transporters, including P-glycoprotein (P-gp), breast cancer resistance protein (BCRP) and multidrug resistance-associated protein 2 (MRP2), can pump toxicants from gut epithelial cells back into the intestinal lumen to prevent poisoning. We investigated their roles in rhein transport using a rat intestinal perfusion model and Caco-2, MDCKII-MDR1 (high expression of P-gp), MDCKII-BCRP (high expression of BCRP) and MDCKII-MRP2 (high expression of MRP2) cell models. The permeability of rhein in the duodenum significantly increased with increasing perfused concentration of rhein in the rat model, suggesting that efflux transporters were involved in rhein transport. In the Caco-2 cells, the permeability of rhein from the basolateral (B) to the apical (A) was significantly higher than that from A to B. In the presence of BCRP or MRP2 inhibitor, the permeability of rhein significantly decreased from B to A direction. In the MDCKII-BCRP cells, rhein was more permeable in B to A side than that in the opposite side. However, no significant differences of rhein permeability were observed in two directions in both MDCKII-MDR1 and MDCKII-MRP2 cells. Taken together, these results suggested that only BCRP was involved in rhein transport.